INADEQUACY OF URINARY UREA FOR ESTIMATING NITROGEN BALANCE
We read with great interest the recent paper by Dr Burgess and Professor Fleck, 'Inadequacy of urinary urea for the estimation of nitrogen balance during total parenteral nutrition', published in Annals ofClinical Biochemistry: ' We are pleased to be able to reinforce their conclusion that major imprecision may occur when nitrogen balance is estimated through measurements of urinary urea alone, instead of by direct measurement of total urinary nitrogen. Not only is this apparent for patients on total parenteral nutrition (TPN), but also it is apparent for normal subjects (Table I) , which were not studied by Burgess and Fleck.
The levels of nitrogen excretory products in 24-h urine collections of 34 normal subjects, and 32 daily urine collections of 12 metabolically stable TPN patients (receiving Synthamin, 11-13 g Nand 1800-2500 kcal/day, for a period of at least a few days), were determined. Aliquots of urine had been preserved in a bacteriostatic agent and frozen at -20°C prior to analysis. Total urinary nitrogen was measured by the Kjeidahl method, urinary urea and ammonia were determined using a kit method with minor modi fications,' and creatinine was measured using the Jaffe reaction.' The proportion of each excretory product was then calculated as a percentage of the total urinary nitrogen.
The range over which the proportion of total urinary nitrogen as represented by urea was found to fall for our TPN patients (Table I) is similar to that reported by Burgess and Fleck. Table I also indicates the variation found in the contribution made by the other nitrogen excretory products to total urinary nitrogen, which were not reported by Burgess and Fleck. Additionally, in our subjects no relationship was found to exist between the magnitude of total nitrogen excretion and the proportion of the total nitrogen contained in urea (correlation coefficient (r) = -0·035 and 0·121 for normal subjects and TPN patients, respectively).
The only slight discrepancy which lies between our study and that of Burgess and Fleck concerns the mean percentage nitrogen excreted as urea (84,6 ± 7·7% vs 78·6 ± 9·1%, respectively: P < 0·001). The mean value obtained from our TPN patients approximates to that found in normal subjects (Table I and reference 4-although the variability appears to be less for normal subjects). However, the exact proportion of urinary nitrogen may depend on the amount and type of amino acid solution infused,' as well as on the clincal condition of the patient (the TPN patients of our study appear to be the most stable).
It is concluded that substantial inaccuracies in nitrogen balance may occur, for both normal subjects and patients receiving total parenteral nutrition, when urinary nitrogen is estimated from urea excretion. However, it should be remembered that major errors in nitrogen balance may also occur as a result of incomplete urine collections." The report by Burgess and F1eck l showed clearly the imprecision involved in estimation of total urine nitrogen from urine urea nitrogen. There are, however, some additional points worth consideration. Urine ammonia comprises a significant proportion of urine nitrogen (7,1% prior to total parenteral nutrition (TPN), 12·1% during TPN using a feeding solution which imposed a moderate acid load") and urea and ammonia together are the major direct products of amino acid catabolism. The other nitrogenous constituents of urine (creatinine, uric acid, amino acids, etc.) are less affected by amino acid infusion (even during TPN amino acid losses in urine are very low"), The excretion of ammonia varies substantially, dependant on acid base status. Thus, a starved, ketotic patient would excrete more ammonia and less urea and in a frankly acidotic patienr' urine ammonia nitrogen may comprise more than 50% of total urine nitrogen. Even with moderate changes in excreted acid load, the sum of urea and ammonia nitrogen is, in my experience, less variable than the urea nitrogen alone as a fraction of total urine nitrogen.
In this context it is noteworthy that several modern analysts measure urea by prior conversion to ammonia and as such measure urea plus ammonia, an unimportant distinction in measurement of serum urea but very significant for urine urea. It would be interesting to repeat the reported work measuring urine urea plus ammonia nitrogen and assess the imprecision of this as a measure of total urine nitrogen.
Urine nitrogen other than that in the form of urea and ammonia is fairly constant and as such will inevitably decrease as a fraction of total urine nitrogen as the latter increases. In the study referred to above/ the urea and ammonia nitrogen comprised 84% of total nitrogen preinfusion and 88% during infusion, the relative contribution of these other nitrogenous constituents falling from 16% to 12%. This is probably reflected in the 10% of variation in fractional urea nitrogen excretion attributable to the quantity of administered nitrogen. I In in-Letters to the Editor 511 dividual cases the effect can be substantial when, for example, a starved patient with low nitrogen excretion is fed parenterally with amino acids causing a large increase in nitrogen excretion. There is little that can be done about this fact except to be aware of it, and it remains a criticism of the estimation of total nitrogen from urea nitrogen. The first factor, concerning the use of urea plus ammonia nitrogen, however, makes the procedure potentially more reliable and, in some laboratories, the standard procedure. 
